Introduction
Evaluation in obstetrics is well developed, and the confidential enquiry into matemal mortality serves as a model for other mortality reviews.' The House of Commons Social Services Committee, however, has recently repeated its recommendation, first made in 1980, that epidemiological reviews of perinatal mortality rates should also be established.2 The Department of Health has endorsed this by requiring regional health authorities to establish epidemiological surveys of all stillbirths and neonatal deaths.3 In addition obstetricians conduct audits of their services and health authorities attempt to make purchasing decisions using, among other things, data on perinatal mortality.
While we welcome the use of such reviews, it is important that appropriate comparisons are made so that correct conclusions are drawn from differing perinatal mortality rates. For example, how can the perinatal mortality rate of an affluent part of East Anglia, with its low incidence of congenital malformations, be compared with that of an inner city area in south Wales, where a higher incidence of congenital malformation is combined with social disadvantage?
Since the mid-1970s we have reviewed perinatal mortality rates in Leicestershire to describe the cause and number of perinatal deaths and to use this information to influence local services. This report describes the referral patterns of women during pregnancy and the effect this has on the interpretation of perinatal risk; compares crude perinatal mortality rates between different maternity units; shows how adjustment for case mix influences the initial rates; and suggests ways of making analyses of perinatal mortality rates more relevant for evaluating obstetric and neonatal care.
Subjects and methods

SAMPLE POPULATION
In 1981 the population of Leicestershire was 845 000, of whom about 60000 originated from the Indian subcontinent. The data below relate to the 1179 perinatal deaths that occurred in the 114362 singleton deliveries to women resident in Leicestershire during 1978-87 regardless ofplace of delivery.
STUDY DESIGN
We used a case-control design with cases defined as perinatal deaths occurring among women whose place of residence was Leicestershire. The control for each perinatal death was the next live birth born to a Leicestershire woman in the intended place of delivery of the baby who died perinatally. We collected data by reviewing case notes and interviewing the women.
We calculated standardised perinatal mortality rates for the delivery units by using logistic regression to estimate relative risks adjusted for confounding factors and then standardising these rates by multiplying by a constant chosen so that the standardised rate for all Leicestershire agreed with the crude observed rate. The confounding factors were patients' characteristics that had been shown to be predictive of increased perinatal risk.4 Maternal risk factors known at booking were age under 18 or over 35; primiparity or parity of more than three; being in manual or non-manual work; being less than 158 cm tall; attending antenatal care after 18 weeks' gestation; having diabetes; being a smoker; being of Asian origin; having a history of infertility; having a husband in social class III manual, IV, or V; and having a general practitioner not on the obstetric list. Risk factors known before the start of labour were gestational diabetes, urinary tract infection, pre-eclamptic toxaemia, antepartum haemorrhage, more than seven days of inpatient care, and no antenatal care. If a baby had a low birth weight this also increased the risk. Our adjustment for these confounding factors meant that any remaining differences in perinatal mortality rates were more likely to have been due to differences in the care received by patients.
This was a two stage study, in which a detailed casecontrol study of a subset of data is undertaken within the framework of a large, less detailed dataset.5 Such studies are particularly suited to subjects such as perinatal mortality rates; the comparatively rare perinatal deaths and their controls are nested within the framework ofthe large dataset of all notified births. We used a logistic regression method for analysing our two stage study that allowed for the control sample being stratified and corrected the estimates for differing sampling rates in different strata (the different hospitals). Although corrected estimates are easy to obtain, no software exists which correctly computes confidence intervals for the estimates of the regression coefficients. Here we present approximate 95% confidence intervals for the crude rates. The correction of the rates by logistic regression slightly increased the width of the confidence intervals, but this had little effect on our conclusions.
CLASSIFICATION OF PERINATAL DEATH
Wigglesworth described the difficulty of devising a classification of perinatal death to satisfy obstetricians, neonatologists, pathologists, and epidemiologists.6 His classification allowed all perinatal deaths to be categorised whether or not necropsy had been undertaken. This review included deaths in more than 30 hospitals, most of which did not have paediatric pathology services. Our method ofclassification was derived from that of Wigglesworth but slightly differed from it. Using time of death in relation to delivery, gestation, and absence or presence of congenital abnormalities, we classified each death into one of four categories: congenital malformations; macerated stillbirths (prepartum stillbirths); asphyxia in labour (intrapartum stillbirths and early neonatal deaths at 338 weeks' gestation); and immaturity (early neonatal deaths at <38 weeks' gestation).
CLASSIFICATION OF HOSPITALS
Women in Leicestershire used 30 consultant units and nine general practitioner units during the study. In this analysis hospitals 1 and 2 were the county's main consultant units, all the other consultant units were grouped together as hospital 3, and all the general practitioner units were grouped together. During the study all but one of the general practitioner units were closed.
Results
We estimate that 13 206 (12%) of the 114 362 women were delivered at hospitals where they were not initially booked for delivery (table I) . Referral to other hospitals was particularly common for women who were initially booked for delivery at general practitioner units: 11 701 (41%) of the 28 750 women were delivered in consultant units. These 11 701 women had the highest perinatal mortality rate ofany group shown in table I (16-8/1000 deliveries). In contrast, the women who were booked at general practitioner units and delivered there had by far the lowest perinatal mortality rate (3-3/1000 deliveries). Thus nearly four fifths of the perinatal deaths that occurred among women booked at a general practitioner unit did so in a consultant unit.
When the perinatal mortality rate was calculated on the basis of the hospital attended at the start of labour the crude perinatal mortality rate in hospital 1 (12-6/ 1000 deliveries) was a third higher than that in hospital 3 (9-4/1000 deliveries). No estimates of perinatal mortality rates were made for the units where few referrals and subsequent perinatal deaths occurred. to asphyxia in labour were overrepresented. This reflects the more predictable nature of macerated stillbirths and the less predictable nature of asphyxia in labour. Adjustment for risk factors made little difference to the mortality rates except when birth weight was included in the adjustment for the deaths due to immaturity. Table III shows the perinatal mortality rates for each of the four categories of perinatal death for the four places of delivery. These data are equivalent to those produced by the registrar general. Hospital 1, which had the highest overall perinatal mortality rate (table  I) , also had the highest perinatal mortality rates for congenital malformation and macerated stillbirth. These two categories, however, are only indirectly affected by obstetric management. Asphyxia in labour and immaturity are more directly affected by obstetric and paediatric management. For these categories hospital 1 had the lowest perinatal mortality rates among the consultant units after adjustment for risk factors. By far the greatest effect on the crude mortality rates was when mortality rates due to immaturity were adjusted for low birth rate.
Discussion
More than 100 years ago Florence Nightingale compared mortalities between maternity hospitals and suggested that differences in the construction of the hospitals might account for differences in mortality. 7 More recently mortality in hospital has again become a subject of concern,8 as has the difficulty of comparing mortalities in hospitals.9 The problems of interpreting perinatal mortality rates have been described by Campbell and MacDonald Davies'°and Tew." Over the past 15 years perinatal mortality rates have more than halved while the social and political pressure to measure and interpret them has increased.
We have shown that in over 1 10 000 deliveries there are only small, non-significant differences in perinatal mortality rates between hospitals when the place of booking is considered and that these are further reduced when adjustments are made to allow for the risk factors known at booking. Overall 12% of women were delivered at hospitals other than the one where they were initially booked. Such changes occurred most commonly when women were initially booked to deliver at general practitioner hospitals: 40% of them were delivered at a consultant unit. Perhaps not surprisingly, the women transferred to consultant care had the highest perinatal mortality rates. For 70% of such women, however, the outcome was not amenable to intervention as the baby died before labour or death was due to a congenital malformation. The transfer of these women from general practitioner care to hospital care accounts for much of the apparent mortality advantage of general practitioner units, a finding that contrasts with Tew's observations."I Adjustment for risk factors known before the start of labour made little difference to perinatal mortality rates, but such differences that occurred were in the expected direction. For example, adjustment increased the low perinatal mortality rate for women who were delivered at a general practitioner unit and decreased the high rate in hospital 1, which had an accident and emergency department. The small effect of adjustment for case mix may not be the same throughout Britain. The two main city obstetric units in Leicestershire possibly care for women with differing risk profiles, so that the excess risks in one population are offset by different excess risks in the other. Adjustment for birth weight had the greatest effect on the perinatal mortality rates due to immaturity: the rate among women who were booked at general practitioner units and were delivered at hospital 1 fell from 3-6 to 1-0. This shows how important such adjustments can be for units that provide neonatal intensive care.
Perinatal mortality rates are affected by a broad range of biological, social, and medical factors. As Wigglesworth suggested, only perinatal deaths due to asphyxia in labour and immaturity directly reflect the effectiveness of medical care, and these categories accounted for only 16% and 23% of perinatal deaths, respectively, in this series-an average of 46 deaths a year from an average of over 11000 births occurring in several hospitals. In view of the factors discussed above it is most unwise to compare the effectiveness of hospital units by means of crude, unadjusted perinatal mortality rates.
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Introduction
Substantial changes in the provision of long term care for elderly people have taken place over the past decade. Increased interest in using NHS geriatric beds for assessment and rehabilitation has led to increased turnover and shorter length of stay,' with an expansion of acute beds and a decrease in the number of long stay beds. Government policy has been to close large mental hospitals and wherever possible to move to care in the community,2 with a resulting decrease in the number of psychiatric hospital beds. At the same time, local authorities have been subject to increasing financial constraints, resulting in the level of provision of accommodation by social services remaining static or even contracting slightly. ' The private residential sector, on the other hand, has expanded considerably, with greater numbers of both homes for elderly people and nursing homes. 4 1990 National Health Service and Community Care Act, the final phase of which is to be implemented in 1993. 10 The first census of people over 65 in residential care in Leicestershire was undertaken in 1976, with a second in 1979."1-"3 Given the changes over the previous decade, a further review of the size and distribution of the Leicestershire residential care sector was considered to be essential both to set an information baseline before the implementation of the National Health Service and Community Care Act and to document changes in the demography and levels of dependency of the residential care population. This paper presents comparisons of the residential care populations in 1979 and 1990.
Methods
The survey population comprised all those aged 65 years and over who were resident in any type of ward, hospital, home, or hostel provided by the NHS, local authority social services department, or private and voluntary agencies within Leicestershire at midnight on 27 November 1990. The time of year was chosen to be as close as possible to that of the 1979 census to ensure that seasonal mortality effects would not confound results. The census was confined to homes containing four or more residents registered (under the provision of the 1984 Registered Homes Act) with the health authority or the local authority for purely practical reasons. Homes with fewer than four residents are not, as yet, required to register with social services, and since no formal list of these homes exists, the size ofthis sector remains unknown.
Questionnaires were delivered to each establishment in the week before census night by members of the University of Leicester departments undertaking the survey, who explained the questionnaire to a senior staff member. The questionnaire, covering demographic details and levels of health and functioning, was completed by care staff for each person in their
